The effects of brain-stem section on the breathing and behavioural response to morphine in the fetal sheep.
In the unanesthetized fetal sheep the administration of morphine causes initial apnoea followed by hyperpnoea. We thought that a section of the brain at midcollicular level might separate these two effects. Therefore we sectioned the brain stem of five fetuses at 132 +/- 1 (SEM) days of gestation and compared their responses to morphine (17 experiments) with that observed in seven intact fetuses at similar gestational ages (15 experiments). Brain stem sections were confirmed morphologically and histologically. Morphine, 1 mg/kg was injected in the fetal jugular vein during low-voltage electrocortical activity (ECoG). We measured ECoG, eye movements, diaphragmatic activity, blood pressure and amniotic pressure. Sectioned fetuses before the administration of morphine had a complete dissociation between ECoG and breathing activity. With the administration of morphine we found: (i) the length of the apnoea was 139.8 +/- 15.5 min in sectioned fetuses and 17.0 +/- 5.8 min in intact fetuses (P less than 0.01); and (ii) there was no hyperpneic response in the sectioned fetus whereas the length of hyperpnoea in the intact group was 99.1 +/- 11.8 min (P less than 0.001). The results support the idea of two central distinct areas of action of morphine in the fetal brain. The absence of hyperpnoea in the sectioned fetuses suggests that neurons inhibiting the 'respiratory neurons' are located rostrally to the mid-collicular line.